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▼The cloning of colonies of DNA-transfected eukaryotic
adherent cell lines is commonly performed using tech-
niques such as dilution cloning, ring isolation, the use of
glass chips and ultraviolet irradiation (Ref. 1). These tech-
niques have various individual practical difficulties and
can become very tedious, especially when many colonies
have to be cloned. We have developed a rapid, simple
and inexpensive technique by which colonies can be iso-
lated simply by the manual removal of individual colonies
from culture flasks using a simple scraping tool. The tech-
nique was initially developed for the cloning of trans-
fected Chinese hamster ovary (CHO) cell colonies. How-
ever, it has since been used with equal success on a range
of adherent cell lines such as neuroblastoma and fibroblast
cultures.
1. Materials and methods
The following protocol was commonly used after the trans-
fection of various adherent eukaryotic cell lines with differ-
ent plasmid constructs. Culturing media differed between
cell lines. Cell lines were transfected with plasmids con-
taining selection markers (e.g. neomycin resistance) using
the calcium phosphate precipitation method (Ref. 2). Cells
were subcultured directly after transfection into six-well
culture plates at a ratio of 1:5. Non-transfectants were elim-
inated by adding 400 µg ml−1 geneticin (Sigma) to the cul-
ture medium when neomycin resistance was the selection
marker.
After ten days of selection, transfectants could be viewed
as colonies (foci) ∼2 mm in diameter (for transfected
CHO cells). Round stainless steel bars (3 mm in diameter,
240 mm long) with spoon-shaped tips (5 × 3 mm) whose
edges were sharpened were used for the following cloning
procedure. Colonies were washed with phosphate-buffered
saline to remove drifting cells. The buffer was decanted,
taking care not to let the cells dry during the procedure.
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The side of the spoon part of the scraping tool was then
positioned alongside a premarked colony and, using a
firm but careful sideways movement through the centre
of each colony, cells were scooped onto the spoon (Fig.
1). This gave similar results whether done with or without
magnification.
The mark left after the scraping movement was moni-
tored under magnification (40×) to establish whether con-
tact had been made with neighbouring colonies. The tip of
the bar was then placed into a microcentrifuge tube con-
taining 200 µl prewarmed (37◦C) trypsin–EDTA solution
(Gibco) and incubated for 5 min at 37◦C. (This step can be
omitted, although subsequent subcultures establish faster
when it is included in the protocol.) After removing the
spoon, 1 ml prewarmed culture medium was added to the
tube and the suspension transferred to a six-well plate con-
taining 1 ml culture medium. The cells were then cultured
using standard culturing procedures.
2. Results and discussion
Using this technique, at least 20 colonies could easily be
transferred from a primary culture to subcultures within
30 min. The success of transfers was at least 95% in our
hands when taking subsequent growth of transferred cells
as the criterion. Depending on the growth rate of the
cell line, subcultures were usually confluent and ready
for further analyses within one week. Unlike some of the
established techniques (such as dilution cloning), enough
cells are obtained to allow the direct transfer of colonies
into larger culturing flasks. This cloning procedure can, un-
like ring isolation, also be performed in either open-topped
culture dishes or culture flasks. The technique requires no
sophisticated apparatus and is, in our experience, much
easier and faster to perform than any of the alternative
techniques. The simple, spoon-shaped tool used in this
technique can easily be constructed in a metal shop.
Although we have used a limited number of cell lines,
it should be equally successful when applied to a wide
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Fig. 1. Overhead view (40× magnification) of transfected CHO colony before (a) and after (b) colony isolation. CHO cells were transfected and stable
transfectants were selected as described. Arrows indicate the area over which the scraping tool had moved (from top to bottom) during the isolation
procedure.
variety of adherent cell lines. It should also be feasible to use
smaller multiwell culture plates and to use this technique
for the rapid analysis of clones (e.g. PCR-based selection) to
limit the number of clones used in subsequent analysis. In
conclusion, we believe that this technique is a rapid, sim-
ple and inexpensive alternative for the cloning of colonies
from transfected adherent cell lines.
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Products Used
Geneticin: Geneticin from Sigma
Geneticin: Geneticin from Sigma
EDTA: EDTA from Sigma
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